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(54) EVACUATING SYSTEM AND ITS OPERATING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten the forceful 
evacuating time of a processing chamber without 
causing the enlargement of a device and the waste of 
energy by providing an auxiliary chamber which is 
evacuated during the excess time of a vacuum pump and 
evacuates the processing chamber as required. 
SOLUTION: An auxiliary exhaust passage 20 
connecting a processing chamber 10 and a vacuum pump 
16 is provided in parallel to a main exhaust passage 14. 
An auxiliary chamber 22 is provided on the auxiliary 
exhaust passage 20, and valves 18b, 18c are arranged on 
its upstream side and downstream side. The valve 18c is 
opened to evacuate the auxiliary chamber 22 with the 
vacuum pump 16 while a processed object is loaded or 
unloaded in the processing chamber 10. The valve 18c is 
closed and the valve 18b is opened to evacuate the 
processing chamber 10, the air in the processing 
chamber 10 is made to flow into the auxiliary chamber 
22, and the pressure in the processing chamber 10 is 
lowered to the prescribed pressure. A valve 18a in the 

main exhaust passage 14 is opened, the valves 18b, 18c are closed, and a forceful evacuating operation 
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is conducted by the vacuum pump 16 until the pressure in the processing chamber 10 becomes the 
prescribed processing pressure. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an evacuation system of the processing chamber used in 
order to make the process chamber of a semiconductor manufacturing device into a vacuum, for 
example, and an operating method for the same. 
[0002] 

[Description of the Prior Art]The flue system of the conventional processing chamber is explained with 
reference to drawing 3 . In here, the processing chamber 10 is a process chamber used for the 
semiconductor manufacturing process of an etching device, a chemical vapor deposition apparatus 
(CVD), etc., for example. 

It has the gate 12 for performing load unloading of a processed material. 

This processing chamber 10 is connected to the vacuum pump 16 via the exhaust route 14 which has the 
valve 18a. 

[0003] As the vacuum pump 16, oil rotary pumps are used conventionally and the dry pump is mainly 
used now. When the degree of vacuum which the processing chamber 10 needs is lower than the 
ultimate vacuum of the vacuum pump 16, ultrahigh-vacuum pumps, such as a turbo-molecular pump, 
may be arranged further at the upstream of a vacuum pump. 

[0004]In this device, when opening the gate 12 and performing load unloading into the processing 
chamber 10 of processed materials, such as a semiconductor wafer, the valve 18a is closed and no- 
discharge operation of the vacuum pump 16 is performed. After carrying in of a processed material 
finishes, forced exhaust operation which opens the valve 18a and recovers the degree of vacuum in a 
chamber first is performed, and processing is resumed after the inside of a chamber reaches a 
predetermined degree of vacuum. During processing, the vacuum pump 16 performs regular exhaust 
operation so that the degree of vacuum in the processing chamber 10 may be maintained. 
[0005] 

[Problem(s) to be Solved by the Invention] Especially in such a conventional device, time was required 
for forced exhaust operation by the capacity of a processing chamber being quite big, and it had become 
a cause by which this reduced processing efficiency. If it is going to shorten this forced exhaust time, 
while the large-sized vacuum pump corresponding to that capacity will be needed and a device will be 
enlarged, waste of the energy at the time of the regular exhaust air under the no discharge operation and 
processing at the time of load unloading will be caused, and a manufacturing cost will be pushed up. 
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[0006]This invention is made in view of an above-mentioned situation, and is a thing. 

The purpose is providing the evacuation system it was made to also raise energy efficiency, and its 

operating method while it shortens the forced exhaust time of ** and raises processing efficiency. 

[0007] 

[Means for Solving the Problem]ln an evacuation system which exhausts a processing chamber with the 
airtight invention according to claim 1 with a vacuum pump, It is an evacuation system, wherein 
auxiliary chambers which vacuum suction is carried out to surplus time of said vacuum pump or other 
vacuum pumps, and carry out vacuum suction of said processing chamber at the time of necessity are 
provided. 

[0008]Thereby, while not exhausting a processing chamber with a vacuum pump, exhaust air in 
auxiliary chambers is performed, vacuum space is formed, in forced exhaust processes at the time of 
operation resumption of a processing chamber, etc., auxiliary chambers can be connected to a processing 
chamber, and the time required of forced exhaust can be shortened. 

[0009] A vacuum pump which exhausts a processing chamber with the airtight invention according to 
claim 2, It is an operating method of an evacuation system which has auxiliary chambers by which 
vacuum suction is carried out using surplus time of said vacuum pump or other vacuum pumps, In a load 
unloading process of a processed material in a processing chamber, connect said auxiliary chambers to 
said vacuum pump, and they are exhausted, It is an operating method of an evacuation system 
connecting said auxiliary chambers to said processing chamber in a forced exhaust process of said 
processing chamber after this load unloading process finishes. 
[0010] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described using drawing 1 
and drawing 2 . Like the conventional example shown in drawing 3 , the processing chamber 10 is 
etching and the chemical vapor deposition apparatus (CVD) which are used, for example by a 
semiconductor manufacturing process, and has the gate 12 for performing load unloading of a processed 
material. This processing chamber 10 is connected to the vacuum pump 16 via the main exhaust route 14 
which has the valve 18a. 

[001 1] Between the processing chamber 10 and the vacuum pump 16, the auxiliary exhaust route 20 
which connects the processing chamber 10 and the vacuum pump 16 in parallel with the main exhaust 
route 14 is established. The auxiliary chambers 22 are formed in this auxiliary exhaust route 20, and the 
two valves 18b and 18c are arranged at the upstream and the downstream of the auxiliary chambers 22. 
[0012]These auxiliary chambers 22 are for forming vacuum space using that capability, when the 
vacuum pump 16 has not carried out vacuum suction of the processing chamber 10, releasing the 
vacuum energy of this vacuum space, when required, and shortening the forced exhaust time of the 
processing chamber 10. 

[0013]Next, the control process of the evacuation system of this embodiment is explained with reference 
to drawing 2 . First, the gate 12 is opened and load unloading of processed materials, such as a 
semiconductor wafer, is performed between outer space and the processing chamber 10. Here, the valve 
18a within the main exhaust route 14 is closed, and no-discharge operation of the vacuum pump 16 is 
performed. At this time, the valve 18c within the auxiliary exhaust route 20 which ties the auxiliary 
chambers 22 and the vacuum pump 16 is opened, with the vacuum pump 16, the inside of the auxiliary 
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chambers 22 is exhausted and vacuum space is formed (time 0 ->t 1 of drawing 2 ). 

[0014]Next, the valve 18b within the auxiliary exhaust route 20 which connects the processing chamber 
10 and the auxiliary chambers 22 as if the valve 18c within the auxiliary exhaust route 20 which ties the 
auxiliary chambers 22 and the vacuum pump 16 is closed when exhausting the processing chamber 10 is 
opened (time ti). Then, the air in the processing chamber 10 flows in the auxiliary chambers 22, and the 

pressure in the processing chamber 10 declines at a stretch to the predetermined pressure between the 
pressure and atmospheric pressure of the auxiliary chambers 22. 

[0015]Next, the valve 18a within the main exhaust route 14 is opened, the valves 18b and 18c within the 
auxiliary exhaust route 20 are closed (time t 2 ), and forced exhaust operation is performed until the 

pressure in the processing chamber 10 turns into predetermined process pressure with the vacuum pump 
16 (time t 2 ->t 3 ). And after reaching specified pressure, processing by the processing chamber 10 is 

started, and the vacuum pump 16 performs regular exhaust operation so that the inside of the processing 
chamber 10 may be maintained to this pressure. If the forced exhaust process of a processing chamber is 
performed from atmospheric pressure, without using the auxiliary chambers 22, a course as shown in 
drawing 2 with a dashed line will be followed, and time (t r >t 4 ) longer than the case (t r >t 3 ) of this 

invention will be required. 

[0016]The control of opening and closing of each of above-mentioned valves 18a, 18b, and 18c can 
decide on it and control time by a predetermined control device, or can detect and control the pressure in 
the processing chamber 10 by it. 
[0017] 

[Effect of the Invention]By according to this invention, carrying out vacuum suction of the auxiliary 
chambers to the surplus time of the vacuum pump in the time of receipts and payments of a processed 
material, etc., and carrying out vacuum suction of the processing chamber in auxiliary chambers at the 
time of necessity, as explained above, Without causing enlargement of a device, and waste of energy, 
the forced exhaust time of a processing chamber can be shortened and the processing efficiency in a 
processing chamber can be raised. 



[Translation done.] 



http://www4jpdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejj. ..10000000000000000&N0550=11111110011111000000&N0580=0 (3 of 3)2/25/2009 1:30:23 PM 



<19)H*BM«W (JP) 



< i2 > m *s at ^ # < a > 



WIS^pl 1-230034 

(43)^H B ¥^11^(1999) 8 



(51) IntCl. 6 
F 0 4B 
HO 1 L 

// HO 1 L 



37/16 

21/205 

21/02 



F I 

F 0 4 B 37/16 
H 0 1 L 21/205 
21/02 



A 

Z 



m^m^ *ttft W2RSi<B«2 FD (4 3 H) 



(21)ffi«#ff 


#^¥10-52982 


(71)tB«A 


000000239 














(22)mSB 


¥^10^(1998) 2^180 




jicRS:*:QB$stt*rii* i * 








(72) mwm 


jw ft 










X£3fc*:QIX9!Stt*ril# i n 


















(72)^13^ 












jfo^A-fflE^ffltewni* i ^ 


















(74)«SIA 


mtt «a is »2«) 





(54) [fg^tD^H;] 



(57) [KKr] 

CPS] Mlfr y^'^M^BtPa^SiSILT^ffl 
CW^^S] 1 0 JW>7 1 




(2) 

1 

mmLxxg3\*zti&wm<?"r>rtk iicr&nmfc io 

T#f^,U flo-K ■ TVn— FXg^jt&bofc&cOmf 

[00 0 1 ] 

4. 

[00 02] 

l 0J4. «i.lfx v ^y^^M»«HlS*^Waj«jasai (c 
vd ) ^^ftMitX^fflv^To-fexf-r^^T- 

CcOWfty^lOli;, A/U 30 

7" i 8 a fc^r-J-ftSWUiB i 4 s^-frna-K^r 1 6 

[0003] m^yr l 6 1 LT(±. H*i±?fi0te^ 
Kyy-hK F7-4tfyy°tf±izmmztix^&, 
9m3- ■t^io ftz> MQ&tfAQtfyy 1 6 

i,zz ^t l z?-#tt?#yy^<7)MmA£#yytmw.z 

[0004] i<0SHrCli, M 2 £gflWC¥3Wtc 

^^>\mcr>mmM<n%m3-v y^ i o pwon— h • 40 
i 6 ^Mfe-ro o 3 . mmmm^mxtmh 

[00 0 5] 



11-230034 

2 

I^yTMIt^r -5 T . mWfi^mtLX LAot 

[0006] ^mtiiMcommizm^^titz^cox 

[0007] 

(4. JR^^f-^^tagtf^rfcJ 9 PSvf 4* 

■* y> t&x&mz-t&watrt-* y> wmw btix^&z. 

t^mmt-thMmmy^^xhh, 

[0008] z aci o „ s^^yrt^if-v y^co 

£4„ 

[0009] ffl$?B2 tclEKO%BJ«4, SWPWffiilf"+ 

y^$:%m-t&mgtfyyt. m9SM^yy°xi±i&co 
m^yyn&mmmzmm L-zngsizztthmsff- 

T „ jPlf -v W s'icfc ft 4 WSM^co n — h" ■ T >- a — 
[0010] 

[^o^tt^iii jar, iiMB2^ffl^t*i 

fflV^Xv^^^^^fflj^S^M (CVD) T'fc 

M2JtLTl^ t £cOMa^ J r>'^'l 0(4. v^7" 

1 8aSr*-rS±f^^S&l 4%jtLXMQ#yy°l 6 

[ooii] mmi-^y^i ots^y/i 

fl-C V ^ 4 . £ CDWSWf SSigK 2 0 (C(4»^ ^ 2 2 

2 18b, 18c ^'ESSfLT ^4 . 



(3) 



11-230034 



[0 0 12] ^OfflStl^^ >s*2 2t4. iS^y/l 6 



[ooi3]«c ^mmmm^nmmi/^j* 

TJ4. 1 4 n<7V^)V7 18a £H tTS^ 10 

2 2 1 ss^y?- i 6 1 im&mtogmsm 2o^s- 

^2 2rt*f^LT*ffifflBIt3»^-4 (02<OB#IS]O 

-ti ) . 

[00 141JW:. MSlf-ir y^'10 coffl^Zft d mz 
yAio twm^-^y^2 2 fc 2 0 

|*J<7) A7l^y 18b £|B< ( B#PaTt i ) „ "TS i: , i^fflf- 20 
[ 0 0 1 5 ] ±#J£«£I& 1 4 |*JOA/t-;7" 18a?: 

. mmmmn 2 0 n<n*tv7 1 8 b , is c ^ 

tT (B#^t 2 ) „ 15^^71 6t,zJ: riym-f-^y^ 

1 0 rt^BEftiWje^isaffi* * T-gs^wmaRg 
(B#p B it2^t3 ) . ^tx. mwtuzmmtfz 
mzmmj-^y^iox-commzmteL. nm#yri 



z\b%<. ±M!±fr 6 Jaa^-v 5^ ^3£M*IMiCDg£ If 

(ti-»ts) io^v^KHBi (ti-»ti) ^m-tt, 

[ 0 0 1 6 ] ±IB<50#^^t-^ 18a, 18b, 1 

[0017] 

[HI ] ^B^HSS^mio^l^-^^s'^Mv-x 

[H2 ] h i iz^k-tmmcommcofflmM^-t?^ a^- 

[03] i*w«f * >v ^^SPSR^t-a £ s^-^R 
[W^-ol^] 

10 ®il^-v>-A 

1 4 SfMSlS 

1 6 «£*>T 

18a, 18b, 18c J\)V7° 

20 wmmwm 
22 aftf+vA- 



[HI ] 



[02] 



[03] 




--12 



WIS? * 



/Ol-^l 8 a 



-22 



13) 



n • 




II II 


^^v. \j 
\ 







— 1 




























1 i 1 

11 ll 
ii ii 



12 



tit 2 t 3 u 




